Background-The common hepatic duct (CHD) is commonly believed to dilate after cholecystectomy but previous studies have either not measured CHD diameter preoperatively or the follow up period is short. Aims-To measure CHD diameter before and after cholecystectomy.
In 1890, Oddi postulated that the common duct would dilate after cholecystectomy as it would take over the reservoir function of the gall bladder. Subsequent autopsy evidence 1 collected by early investigators substantiated this theory and the hypothesis came to be accepted as fact, despite absence of preoperative diameters. The introduction of intravenous cholangiography allowed common duct imaging in post-cholecystectomy patients and studies of common duct size did not support the hypothesis; in fact some studies showed that the common duct either remains the same or reduces in size after cholecystectomy. 2 3 Soon after its introduction, ultrasonography rapidly became accepted to be the most sensitive method of measurement of common hepatic and common bile duct diameter, 4 and many prospective studies showed that while the majority of patients did not have a significant increase in diameter of the common hepatic duct (CHD) after cholecystectomy, there was a trend towards a minor degree of duct dilatation. [5] [6] [7] Patients who suVer from postcholecystectomy symptoms are an important group where common duct dilatation might be an indication for further invasive investigations (for example, endoscopic retrograde cholangiopancreatography, ERCP) and it is therefore important to establish the range of CHD diameters which might be considered normal after cholecystectomy.
We report a prospective series of patients with normal (less than 5 mm) common hepatic ducts who underwent ultrasonographic measurement of the CHD by a single experienced radiologist before cholecystectomy and subsequently at three months, six months, one year, and five years after cholecystectomy. Patients who had dilated (greater than 5 mm) ducts before cholecystectomy were excluded from the study.
Patients and methods
The study was conducted on patients who underwent open cholecystectomy for symptomatic cholelithiasis between 1984 and 1988. These patients were participating in the SheYeld randomised trial comparing cholecystectomy and shock wave lithotripsy and had all been randomised to the cholecystectomy arm of the trial.
Patients with a history of liver damage (or abnormal liver function tests), jaundice, pancreatitis, non-emptying (less than 50% of fasting volume) gall bladder after fatty meal stimulation, preoperative common duct dilatation (CHD diameter greater than 5 mm), abnormal clotting, or current pregnancy were excluded from the study. All patients underwent routine peroperative cholangiography and if unexpected stones were found, they were excluded from analysis.
Ultrasonographic measurement of the CHD was carried out by a single experienced radiologist (BR). The same ultrasound machine (Combison 310, Kretz Technik, Austria) with a 3.5 MHZ oscillating probe was used in all cases. Measurement of the CHD was carried out before surgery and subsequently at three months, six months, one year, and five years after open cholecystectomy (with routine operative cholangiography). CHD diameter was measured at the level of the porta hepatis in all patients and results are expressed in millimetres. The measurement error for ultrasonography of the common hepatic duct was defined as ±1 mm.
Results
Fifty nine patients (43 women and 16 men) were studied. Median age was 56 years (range 25-77 years) at the time of inclusion into the study. A total of 39 (66%), 49 (83%), 58 (98%), and 48 (81%) patients attended for follow up scanning at three months, six months, one year, and five years, respectively. PREOPERATIVE All patients had a preoperative ductal diameter less than 5.0 mm. During cholecystectomy, five patients had suspected filling defects on routine operative cholangiography; however, subsequent common duct exploration and choledochoscopy showed common duct stones in only one patient who was excluded from analysis.
THREE MONTHS
Of the 39 patients who attended for scanning at three months, 35 (89.7%) had common duct diameter 5 mm or less. Four patients (10.2%) had a duct size of 5.1-6.0 mm (within measurement error of ultrasonography) and no patient had a duct diameter greater than 6.0 mm.
SIX MONTHS
Of the 49 patients who attended for scanning at six months, 43 (87.7%) had common duct diameter 5 mm or less. Three patients (6.1%) had a duct size of 5.1-6.0 mm and three (6.1%) had a duct diameter greater than 6.0 mm.
ONE YEAR
Of the 58 patients who attended for scanning at one year, 49 (84.4%) had common duct diameter 5 mm or less (fig 1) . Six patients (10.3%) had a duct size of 5.1-6.0 mm and only three (5.1%) had a duct diameter greater than 6.0 mm.
FIVE YEARS
Of the 48 patients who attended for scanning at five years, 41 (85.4%) had common duct diameter 5 mm or less (fig 2) . Five patients (10.4%) had a duct size of 5.1-6.0 mm (which lies within the measurement error of ultrasonography). Only one patient had a duct diameter greater than 6.0 mm. There was no correlation between duct diameter at five years and age (Spearman's rank correlation test: r S =0.01, p=0.94) or sex (r S =−0.03, p=0.81).
CHANGES IN MEAN DIAMETER
The mean (SD) CHD diameter of all patients before cholecystectomy was 3.43 (0.82) cm. This changed to 3.78 (0.87) cm at three months, 3.76 (1.16) cm at six months, 3.95 (1.06) cm at one year, and 3.96 (1.11) cm at five years. The diVerence between preoperative duct diameter and diameter at six months, one year, and five years was statistically significant using a paired t test, although this diVerence disappeared when the margin of error of 1 mm was considered. The clinical relevance of such a minor increase is also dubious.
Discussion
The issue of CHD dilatation after cholecystectomy is important because significant pathology might be missed if ultrasonographic detection of such a dilatation is attributed to "expected" post-cholecystectomy appearances. The one previous report of patients scanned before and five years after cholecystectomy included only 24 patients and reported a "strong trend" towards minor dilatation with a mean increase from 3.95 mm to 4.48 mm. The observer error of ultrasonographic measurement is known to be 1-2 mm 8 and even respiratory variation exceeding 1 mm has been observed. 9 If these variations are taken into account, the mean increase of 0.53 mm is well within this error. Another report of 673 normal controls whose bile duct width was compared with post-cholecystectomy patients showed a diVerence of 0.8 mm.
Increasing age has been implicated as a factor in bile duct dilatation, 10 11 but most studies of age related change do not employ ultrasonography; those that do show only minor changes. 12 A recent review of the subject 13 suggests that infusion cholangiography may be a more sensitive method of measuring bile duct width. However, this technique is not commonly used due to a risk of adverse reaction to the contrast medium, and its accuracy is doubtful due to the choleretic eVect of the infusion which in itself might cause biliary distension. More importantly, the magnification eVect of x rays may increase the margin of error of measurement. 14 A comparison of bile duct diameter in post-cholecystectomy patients undergoing ERCP with controls 15 suggested that the post-cholecystectomy bile ducts may be wider than normal; however, this study did not examine the patients preoperatively and did not take into account the possible increased distensibility of the common duct after cholecystectomy, 16 17 which may be accentuated during injection at ERCP.
All patients in our study had "functioning" gall bladders (gall bladders which contracted 50% or more of their resting volume after fatty meal stimulation) and were possibly a selected group with no inflammation. Conceivably, this is the group in which the "function" of bile storage would likely have been taken over by the common bile duct; these patients would therefore be more likely to have duct dilatation, a hypothesis which is not borne out by our results.
We conclude that if a margin of error of 1 mm for ultrasonographic measurement of the CHD is taken into account, the diameter of the common duct does not change significantly after cholecystectomy. Increase in diameter beyond 6 mm on ultrasonography (of ducts which were preoperatively "normal" that is, 5±1 mm or less in diameter) should therefore be considered an indication for further imaging of the common duct. The morbidity of ERCP might make this diYcult to justify, but the advent of magnetic resonance cholangiography would allow a non-invasive assessment of the common hepatic and common bile ducts.
